X-X bond in X-X-N and further specification of either of the Xx's reduces
the average intensity, then the description is not changed.

In addition to the work just mentioned, a generative model of rule
formation has been pursued by Carl Parrell in his dissertation work
directed by Professor Feigenbaum and Dr. Buchanan. He has written

a program which accepts, as input, descriptions of specific molecules
and all the primitive actions that might explain the mass spectra of
those molecules. The output of the program is a set of general
situation~action rules that describe classes of molecules that seem
to be characteristically show evidence of significant actions.

PLANS

In the following period we plan to increase the performance capabilities
of the theory formation program in several ways.

1. Sample Selection.

The program's current strategy is to find the rules exhibited by most
or all of the molecules in the initial sample. If the molecules are
diverse, the rules will be diverse. Thus, we plan to add a
preprocessor that can select a "simple" set of molecules for the rule
formation to work with. For example, unbranched (straight-chain)
compounds should be expected to present fewer complications for initial
theory formation than highly branched compounds. The effects of the
complicating features can be studied after the simple rules have been

found.
2. Rule Clarification.

After simple rules have been found, ve want the program to clarify
the conditions under which the rules hold. By studying more
complicated molecules, the program can find the simple rules that no
longer hold for these cases. For example, we want the program to
discover that terminal alpha carbons {as in CH3~X-N) are special.
Or, the program should discover the effects of double bonds by
examining new cases even though the molecules in the original set
contained no double bonds.

3. Experimentation.

Because the original set of molecules contains the simpler examples
from which it is easier to find characteristic mechanisms, the
program will need to clarify rules in the vway suggested under (2).
For a human scientist, this means describing new experiments to
perform that will help place limits on the range of applicability of
the rules. Looking at additional arbitrary molecules may be helpful,
but not as helpful as looking at the specific molecules that will
resolve specific questions about the preliminary rule set.

4, Integration of Results.

When the program has examined two or more classes of molecules, it
should be able to integrate the results into a common set of rechanisms
(if any are coamon). The set of predicates used by the integration
program may not have to be wider than the sret used by the rule formation
program, but one would expect the rules themselves to be more general.
For example, integrating aliphatic amine and ether results should
combine the separate alpha-cleavage rules (one with nitrogen, one

2?7



wvith oxygen) into a more gemneral rule (specifying *N or 0°, or
‘hetercaton').
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SECTION i (Continwed)

Grant Mumber

SECTION IN-BUDGET (Continued)

5 R24 RR00612-03

8. Supplemental information regarding ITEMS In the proposed budget for thé 1’ parfod which require sxplanation or justification. (See instructions)

Salaries arce lower on Account A because University guidelines for merit
raises and cost of living raises were less than the budget estimates., Salary
costs slightly exceed our previous estimate on Account B for two reasons, First,
Mr. Reynolds (Electrical Engineer) left to take another job in June and Mr.

- Stefik (Computer Programmer) left to attend graduate school in September. Their
replacements, Mr. Veizades and Mr. Tucker respectively, receive slightly higher
salaries. Second, we had planned to contract with Varian Associates for maintenance
of the MAT-711 Mass Spectrometer. Varian could not provide that support so we have
taken on the task ourselves. Some of the added salary costs reflect associated
machine shop and vacuum system support by local personnel. The budgeted salary
amount on Acccunt C is lower because of a three month lapse in support during the
summer quarter of a student research assistant at full time. Also fall quarter
support for a student research assistant will be less due to a change in persconnel
from a third year graduate student to a first year graduate student at a lcwer
pay scale.

Fringe benefit costs on Account B are slightly higher reflecting the added
salary costs. Also Stanford increased its fringe benefit rate from 16% to 17%

in September.

Equipment maintenance costs on Account B are lower than expected for the MAT-711
spectrometer. This results from a lower price for locally provided maintenance,
several months of instrument down time during the computing support transition,
and better than average performance (no major breakdowns of expensive equipment.

Supplies are lower on Account B primarily because of instrument down time
during the computing transition.

Travel expenses on Account B covers registration fees at a local Artificial
Intelligence Conference.

,,,,, e

"Other" expenses for Accounts A and C are higher than budgeted due to incice .=
computing costs for two reasons. First, as the computer programs become more
useful, we find the demand for computer time increases. Second, as a result of
termination of ACME service, we could no longer take advantage of more favorable
overnight rates than on the campus facility. Account B costs are also higher
because of the termination of free ACME service and the resulting need to operat -
on the fee-for-service campus facility.

Indirect costs are less than expected on Accounts A and C because a larger
portion cf the grant was spent on campus computer facilities which is not sutject
to indirect costs. Account B indirect costs are slightly higher because of an
increase in the University indirect rate from 467 to 47% of Net Total Direct
Costs on September 1, 1973,

PHS-2590-1 (AN previcus editione obsolete) PAGE 3
REY. 1-70
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SECTION I}

: FROM THROUGH GRANT NUMBER
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$
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o __ ) 61,412
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(See Instructions)

*If this Is a special rate (e.g. ofl-site), exnisin.
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SECTION H

FROM THROUGH CRANT NUMBER
SECTION I1—BUDGET suatty 12 MoNTHS) 1/1/74 4/30/74 b R24 RR00612-04
A. 1ILMIZE DIRLCT COSTS REQUESTED FOR NEXT BUDGET PERIOD ACCOUNT B
T T rrRsoNRLL o TIME On SALARY FRINGE BINIFITS F T
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NAME (Last, First, tnitial) TITLE OF POSITION %/HRS.
(2) (b} (c) (@) {e) )
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H
Z
z :
z .
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; e -0-

}
{

A}
L
3
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. \\(»4‘x\‘(‘~\‘l
S Y

A
FRTTT RIS

VTR AN ARG

SupplltS  Electronic_supplies - $333: Gas chromatograph supplies (columms,
____gases, etc.) - $250; Organic chemicals, glassware, etc. ~_$500;

Data recording paper (uv sensitive, calcomp, brush) - $333; Mini-
computer supplies (paper, ribbons, etc.) - $167 '

“)})])\\n“m\\'\\'m\n\‘
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TRAVEL ~ —_— —
FOREIGN Lo
_ -0-
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i
__ — -0-
DTHER EXPINSES (Hemire) , . 3
Telephone, reproduction, office supplies, etec. - $500 ¢
Computer terminal rental - $533 ’~ 3
Mini-computer maintenance contract - $1,000 .
s TS, B3 A 2R

Mass spectrometer repair and replacement parts - $1,667 - -

Computer usage (370/158) - $4,300 i ¥ 8,000
T0tal DIRECT COST (Enter on Page 1, item 10) I B
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SECTION 11 {Continwed)

Grant Number

SECTION H—BUDGET (Continued)

5 R24 RR0O0612-04

B. Supplemental information regarding ITEMS In the proposed budget for the next period which require explanation or justification. {See instructions)

All of the proposed budget figures are based on previous and current operating
expense experience within the $61,417 total awarded. Manpower, supplies and other
costs have been minimized to provide as much as possible for computing costs
on the new SCIP 370/158 computer facility for Account B. Even so, the money
which can be allocated to computing is below expected operating costs. This will
limit the number of samples which can be processed through our mass spectrometry

instrumentation.

We anticipate the possible requirement to pay 507 of a $10,000 U.S. Customs
duty on Account B for the purchase of the MAT-711 Spectrometer from Varian-MAT
in Germany. The other 507 would be paid by Varian. This was previously budgeted
in year 02 but was deferred by NIH. We have been negotiating with the Department
of Commerce for a waiver of these fees based on the unavailability of a similar
instrument domestically. These negotiations are still underway with uncertain
outcome, We do not include the $5,000 in this budget but will negotiate separately
with BRB for reinstatement of the deferred funds if payment is necessary.

Per;onnel costs for Accounts A and C are supporting the same people with the
exception of the student research assistant on Account C. Mr. Farrell, who
previously worked on the project left and has been replaced by Mr. Mark Stefik
who, as a first year graduate student, receives slightly less salary.

Drs. Buchanan, Brown, Carhart and Dromey, who currently work for the project but
receive support elsewhere, are shown at zero salary level to indicate a realistic
manpower level with regard to computing and other related expenses. The requested
manpower on Account B is required for the operation and maintenance of the mass
spectrometry systems. Again, the same personnel receive support with two exceptions.
Mr. Veizades, who replaced Mr. Reynolds, provides electronic and mechanical engineer!
support for system development and maintenance, and Mr. Tucker, who replaced

Mr., Stefik, provides computer programming support for data system development

and maintenance.

Travel estimates are a bit higher on Accounts A & C in light of the deficit
experienced in the current year and the expected continuation of travel needs.

No money is requested for equipment purchase,

Supplies and "other" budget items are detailed in each catagory and should
be self-explanatory. All costs are estimated based on past experience and have
been held to the lowest minimum due to the total budget level allotted for the
year 04. Actual computer service will be somewhat less than anticipated, however,
because of the termination of ACME service. Equipment maintenance costs for the
PDP-11/20 minicomputer and the MAT-711 spectromcter have been budgeted under
"other". Note that we have taken on, as the most cost effective approach, the
maintenance of the spectrometer in addition to other locally built equipment. We
had previously planned to obtain this service from Varian-MAT, but this proved

unsatisfactory.

PHY 2590-1 (ANl previous editions obsolets) PAGE 8
REY. 1-20 )
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SUPPORTING DATA FOR ADMINISTRATIVE EXTENSION

We have discussed with the Bi;technology Resources Branch possible
rclationships between a continuation proposal of this DENDRAL Resource-
Related Research grant and the proposed SUMEX nationally shared computing
resource (RR-00785). The problem of synchronizing these proposals may entail
a request for administrative extension of the present DENDRAL award to prevent

lapse of constituent programs pending their review in different organizational

formats.

o

The monthly costs of such an extension are.detailed here, on the basis
of austere minima for the coﬁtinuity of the team's work. Our attached estimate
for the "next" period (1/1/74-4/30/74) already represents such a baseline
budget since we have had to absorb significantly increased computing costs
(see "current" and "next" budget explanations) in reducing manpower support.
The numbers shown below are therefore the monthly direct costs derived
étraightforwardly from the budget estimate for the next period. They would

be allocated among the various budget categories in a similar manner.

Part A: $4,805 monthly
Part B: $6,750 monthly

Part C: $3,798 monthly

Total: $15,353 monthly (direct costs)



